We demonstrate that polarization-sensitive optical coherence tomography (PS-OCT) can identify the cavernous nerve in the human and rat prostate ex vivo based on its birefringence.
I. INTRODUCTION
Nerve sparing radical prostatectomy (NSRP) is the surgical removal of all or part of the prostate capsule containing cancer while preserving a man's sexual function. The cavernous nerves (CNs), forming a neurovascular bundles (NVBs) is critical for spontaneous erectile function. However, due to its close proximity to the surface of prostate capsule, there are risks of damage during removal of a cancerous region.
Optical coherence tomography (OCT) is a 3D imaging modality that allows for non-invasiveness, highresolution and high imaging speed. OCT has been used to visualize CN in rat and NVB in human to aids the preservation of nerves [1, 2] . However, there were difficulties of visualizing the nerves due to the surrounding mimic tissues such as fat, lymphatic and small blood vessels. The several image-processing algorithms were developed to improve the identification of CN [3, 4] , but it still suffers the differentiation problems. Polarization-sensitive optical coherence tomography (PS-OCT) is an augmented OCT technique providing additional polarization information within tissue. In recent year, it is demonstrated that PS-OCT was able to characterize the rat sciatic nerves both qualitatively and quantitatively [5] . But, PS-OCT has not been applied to image prostatic nerves yet.
In here, we visualized the prostatic nerves of rat and human radical prostatectomy specimens using PS-OCT. It is a first demonstration showing feasibility of PS-OCT as a nerve imaging technique during NSRP.
II. MATERIALS AND METHODS

A. Sample preparation
The Rat was anesthetized with a subcutaneous injection of Zoletil 50 at a dosage of 15 mg/kg and xylazine hydrochloride at a dosage of 5 mg/kg. After lower abdominal incision, the prostate gland was exposed by way of a lower midline incision, and the CN were identified.
Six cases of radical prostatectomy were performed by surgeons from January 2015 to February 2015. After extracting human prostatectomy specimens following surgery, PS-OCT imaging was performed immediately on the right and left NVBs.
B. Imaging system and data analysis
A custom passive delay unit (PDU) based PS-OCT system was used in this study. The light source was a wavelength swept source (SSOCT-1310, AXSUN Technologies) with a center wavelength of 1310 nm, bandwidth of 107 nm, and sweeping speed of 50 kHz. Two orthogonal polarization states having different optical path lengths were generated by PDU. Reflected light from both the sample and reference arms was combined and collected by two balanced photodetectors (PDB410C, Thorlabs) in the polarization diverse detection setup. Data was obtained in 3D by acquiring multiple cross-sectional images in the x-z plane with step-wise increment in the y direction. Imaging field was 5 x 5 mm in the x and y directions, consisting of 500 x 500 pixels. Data was post-processed to get both intensity and PS images based on Jones calculus method [6] . En face OCT intensity and PS images were reconstructed from 3D data set by compiling cross-sectional images.
III. RESULTS
A. Ex-vivo rat prostate
En face and cross-sectional PS-OCT images of the rat CN are shown in Fig. 1 (a, b) and (c-f) respectively. The en face OCT intensity and PS images is at depth 150 μm from the surface and broken line 1 and 2 shown in Fig. 1  (a, b) indicate the cross-sections in Fig. 1 (c, d) and (e, f) respectively. OCT intensity images ( Fig. 1 (a, c, e) ) showed the fat and gland structures, but nerve bundles are not easy to identify. Whereas, OCT PS images ( Fig. 1 (b,  d, f) Visualization of prostatic nerves using polarization-sensitive optical coherence tomography exterior layer of nerve bundle called epineurium is highly birefringent due to its connective tissue composing. In PS images, black color represents 0° phase retardation and white color represents 180° phase retardation. 
B. Human prostatectomy specimen
En face and cross-sectional PS-OCT images of the human prostatectomy specimen are shown in Fig. 2 (a, b) and (cf) respectively. The en face OCT intensity and PS images is at depth 170 μm from the surface and broken line 1 and 2 shown in Fig. 2 (a, b) indicate the cross-sections in Fig. 2 (c, d) and (e, f) respectively. OCT intensity images ( Fig. 2 (a, c, e) ) showed abundant fat tissues, and the bundle located region showed relatively higher intensity than surrounding fat tissue. OCT PS images ( Fig. 2 (b, d,  f) ) showed the NVB below fat, and it is clearly differentiated to surrounding tissues such as fat.
IV. CONCLUSIONS
PS-OCT was applied to image the CNs of rat and NVBs of human radical prostatectomy specimens. OCT intensity images of rat showed the prostate gland structures and fat, and OCT intensity images of human specimen showed fat. Prostate gland was not visualized in human due to large amount of fat and fascia. OCT PS images visualized the individual CN and NVB with some branches in rat and human respectively. Those were well identified from prostate gland and fat. We confirmed the feasibility of PS-OCT as nerve image guider, and it will be useful in NSRP. 
